Introduction {#Sec1}
============

Men's perpetration of intimate partner violence (IPV) against female partners limits gains in health and wellbeing for women globally. It is estimated that around one-third of women experience IPV in their lifetime \[[@CR1]\]. Within a community, inequitable gender attitudes, roles, values, entitlements and norms structurally frame and enable violence against women and girls. Masculinities are an integral part of this structure. Those rooted in patriarchy and an entitlement and expectation to dominate and control women, enacted through exploitative sexual behaviours and relationships, are most commonly associated with IPV \[[@CR2], [@CR3]\]. Peri-urban settlements in sub-Saharan Africa have much higher rates of IPV than seen elsewhere \[[@CR4], [@CR5]\]. In contexts of high unemployment, informal housing, food insecurity and other forms of poverty, epitomised by peri-urban, largely informal settlements, men find it very difficult to achieve successful manhood, as constructed by their wealthier peers emphasising providing for a home and having material possessions, and instead may enact models of masculinity characterised by dominance \[[@CR6]--[@CR8]\]. While some men persist in their difficult circumstances pursuing more benign patriarchal models, others are enticed by hypermasculine models of manhood that most strongly emphasise control over women, heterosexual prowess, coupled with access to resources through crime. The latter are most conspicuously violent towards women \[[@CR9], [@CR10]\]. Interventions to address these drivers of IPV perpetrations often address all participants in a similar way. Better understanding how different sub-groups of participants respond to an intervention would inform future tailoring.

In the last two decades, activists and researchers have partnered to develop and test growing numbers of interventions to prevent IPV, including those that seek to change social norms on gender and violence through community mobilisation \[[@CR11]--[@CR13]\]. New evidence from rigorous evaluations of community-mobilisation and outreach interventions show promise in reducing women's experiences of IPV. Notable among these are SASA! Activist Kit for Preventing Violence against Women and HIV and Safe Homes and Respect for Everyone (SHARE) both carried out in Uganda \[[@CR14], [@CR15]\]. These community mobilisation and outreach interventions reduced women's experiences of IPV, significantly in the case of SHARE \[[@CR14], [@CR15]\], but were not found to reduce men's use of IPV against female partners.

Sonke Gender Justice (Sonke), a South African non-governmental organisation, has been running gender transformative, community-based programmes since 2006. The core Sonke intervention, 'One Man Can', is premised on mobilising communities to take action to bring about more gender equitable social norms and positive parenting \[[@CR16], [@CR17]\]. Activities include workshops and other reflective activities to challenge harmful gender norms and educate men about gender-based violence and HIV risks. The theory underpinning the intervention is that through community outreach and advocacy, harmful values and practices can be transformed toward gender equity and thereby reduce HIV risk and gender-based violence \[[@CR18]\]. Sonke, with research partners, has tested the intervention in rural Mpumalanga, South Africa, in a study reported in parallel with ours which found that the intervention shifted men's gender attitudes and women's experience of IPV \[[@CR19]\]. However, since Sonke was implementing the intervention in urban settings in and around Johannesburg, there also was a need to evaluate whether the intervention was effective in an urban setting. There was an opportunity to further enhance and test the intervention to address men's use of IPV and non-partner sexual violence.

Our cluster randomised controlled trial aimed to determine the effectiveness of the Sonke Community Health Action for Norms and Gender Equity (CHANGE) intervention to prevent use of sexual and or physical violence against an intimate partner and reduce the severity of perpetration by men aged 18--40 years living in a peri-urban South African settlement over 2 years of follow-up. A sub-analysis sought to explore whether the intervention had an effect on different groups of men, based on baseline characteristics.

Methods {#Sec2}
=======

Study setting {#Sec3}
-------------

The trial was conducted in a semi-formal 'township' located near Johannesburg, South Africa. The peri-urban settlement took form in the mid-1990s as a result of rapid urbanisation, with many South Africans moving closer to cities to seek employment. Most residents live in government-subsidised housing (about one-third) and informal tin shacks. Few exact population estimates exist; the census of 2011 estimated the population to be 140,000, but most assume the 'township' has 250,000--500,000 residents, including high numbers of migrants from Southern African Development Community (SADC) countries. While electrification and water are available for large parts of the area, there are parts where residents lack access to basic services such as running water, sewerage and rubbish removal. The study was approved by the University of the Witwatersrand Human Research Ethics Committee (M150443). Our protocol is registered at clinicaltrials.gov (NCT02823288) and a full account of the methods is provided elsewhere \[[@CR20]\].

Intervention activities {#Sec4}
-----------------------

The Sonke CHANGE Intervention was informed by a theory of change. Figure [1](#Fig1){ref-type="fig"} shows the model which outlines how the intervention components were intended to combine to lead to personal change, community shifts in social norms and the creation of an enabling environment. It was implemented over a period of 18 months (April 2016 to November 2017) by the non-governmental organisation Sonke, with a multi-level approach. The activities were carried out by a full-time manager and three male and three female community mobilisers recruited from the community who received extensive training over several months before the launch of the intervention and ongoing professional development throughout its duration. Fig. 1Intervention Theory of Change

In addition, male and female volunteers who formed Community Action Teams (CATs) received training through 1-week workshops. The training aimed to deepen the content of the workshops on gender equity. CATs committed to conducting activities for 5 h per week. These mostly entailed having discussions with peers (see door-to-door conversations and mini-workshops). CAT members volunteered over the 18 months that the intervention took place, during which periodic training workshops were held. Their numbers fluctuated and a total of 61 were recruited over the intervention period.

The Sonke CHANGE intervention as implemented in the peri-urban setting was designed to focus on three dimensions: (1) community mobilisation through the creation of CATs; (2) peer outreach and education which focused on providing information on human rights, equitable gender attitudes, alcohol abuse and gender-based violence (including IPV); and (3) local advocacy for change. The in-depth community mobilisation and education consisted of a series of six 2-day (12 h) workshops conducted by community mobilisers. The themes included: gender; gender socialisation; gender roles; gender power and violence; gender and sexuality; gender and HIV; healthy relationships; and alcohol abuse; with gender-based violence discussed as a cross-cutting issue. The exercises were developed and documented in a manual, spanning 72 h of training (six 2-day workshops), but each workshop theme was delivered as a stand-alone activity and was not intended to be delivered as a 'course' for participants. Workshop participants were then encouraged to join CATs. With support and coordination by paid mobilisers, CATs were intended to be the vehicle for peer education and outreach activities, involving both men and women. Other activities comprised: door-to-door activities which involved community mobilisers and CATs engaging individuals or small groups where they congregated on the streets or in their homes; mini-workshops which took place over 2--3 h; murals which were used to engage men and women passing by in discussions similar to those that occurred during door-to-door activities; facilitated discussions in venues where men gather including taverns/bars; use of picture charts with a thematic discussion to follow; and community dialogues, which were conducted by both community mobilisers and CATs. All members of the communities in the intervention clusters were targeted through the activities, not only study participants. The reason for this was that the intervention was premised on mobilising the community, in other words, all community members should be reached either directly through participation in the activities described or indirectly through contact with community members reached through the intervention activities.

The implementation of the Sonke CHANGE intervention was monitored by project staff. Registers of participants were completed at every workshop. In addition, every other type of activity that was conducted by either a community mobiliser or CAT was captured on data forms which were later captured in an electronic database using Open Data Kit software.

The planned advocacy component aimed to support local government to implement community violence prevention measures, like reducing alcohol outlet density, improving community lighting and increasing community policing, and holding government to account for their obligations to ensure the criminal justice system met the needs of survivors and held perpetrators accountable. However, this advocacy component was less well articulated, and perhaps less well understood, and consequently only implemented to a very limited extent. Further details about the intervention are described elsewhere \[[@CR20]\].

Trial design {#Sec5}
------------

We conducted a two-arm cluster randomised controlled trial to measure the impact of the intervention on the primary and secondary study outcomes. The process of recruitment and randomisation is described in the published protocol \[[@CR20]\]. Eighteen clusters, identified for the purposes of the trial, were randomised so that nine received the Sonke CHANGE community mobilisation and education intervention while nine were control neighbourhoods. Due to the informality of geographic boundaries within the peri-urban settlement, a cluster was defined as a neighbourhood bordered by or extending to a community landmark such as a church, community hall or communal water source. Clusters identified for inclusion in the study were not contiguous and each was bordered by a natural boundary (such as a stream) or by a distance of at least 400 m which served as a buffer in order to limit contamination between intervention and control neighbourhoods. Randomisation of clusters into the intervention or control arm was undertaken after the baseline data collection was completed. Randomisation was performed at a public event, where local leaders chose one cluster name from a bag until nine clusters were allocated to the intervention arm.

Approximately 120--150 men aged 18--40 years who lived in the area for at least 12 months were recruited from each neighbourhood and followed up for 24 months after their enrolment in the study (Figs. [2](#Fig2){ref-type="fig"} and [3](#Fig3){ref-type="fig"}). Participants were recruited by trial staff who went door-to-door in a cluster and this was supplemented by those living in the area who heard about the study from their friends and neighbours. Men were invited to take part in a written informed consent process and thereafter asked to complete a locator form which included contact names and numbers of the participant and important people in their lives (e.g. family members, partners and close friends). Contact with participants between data collection to maintain the cohort included sending text messages and phone calls. At the follow-up data collection, participants were contacted and asked to return to a data collection point in their neighbourhood to complete the questionnaire. Efforts to trace men at the endpoint included making multiple calls to their cell phones, and contacting their next of kin, their friends and friends of friends. The field work team went to addresses where men reported living, walked in the cluster and asked people if they knew the participant. In addition, data were collected from men who had moved out of the study site to other provinces, cities and neighbourhoods within Johannesburg. We verified the identity of the men through matching three separate points of data that included: their name, telephone numbers of the participant and their family and/or friends. Data from the 12-month follow-up are not presented as there were issues with data quality. We present data from the 24-month follow-up. Fig. 2Three classes of men identified using latent class analysis at baselineFig. 3Effectiveness of the intervention for the three classes of men on the outcomes: perpetration of physical, sexual and severe interpersonal violence

A process evaluation employing ethnographic methods was carried out alongside the trial over the period of the implementation of the Sonke CHANGE intervention between 2016 and 2018 \[[@CR21]\]. The methods included participant observation and in-depth interviews with managers, intervention staff, CATs and participants. Some participants were interviewed at multiple timepoints over the period of implementation. The aim of the process evaluation was to explore how the intervention was conceptualised and delivered.

Baseline and post-intervention assessments {#Sec6}
------------------------------------------

Data collection was facilitated by trained research assistants and conducted in the language of participant choice (English, isiZulu, Xitsonga or Sepedi). The questionnaire was administered using audio-computer assisted data collection (ACASI) since there were sensitive questions around violence perpetration \[[@CR22]\]. The use of ACASI prevented ethical dilemmas for the research team as it reduced the possibility that men would disclose criminal activity to the interviewer. No interviewer or researcher could examine responses to questions until the data were de-identified through the electronic data system. Data were uploaded to an encrypted server, purpose-built for this study.

Measures {#Sec7}
--------

The long-term goal of the intervention was to reduce men's use of physical and sexual intimate partner violence against women. The primary outcome, men's reported violence towards an intimate partner, was measured using an adapted version of the questionnaire from the South African Medical Research Council's Study on Men's Health and Relationships \[[@CR23], [@CR24]\]. The questionnaire included eight items around physical and sexual violence. Primary outcomes were dichotomous: any use of physical violence and any use of sexual violence against a partner in the past 12 months. Use of severe sexual and/or physical violence was assessed by summing the categorical assessment of frequency and dividing the variable, such that IPV would be regarded as severe if there was any level of affirmative response to more than one question on physical and/or sexual violence in the past 12 months, or any response of 'few' or 'many' to any item on physical or sexual violence in the past 12 months.

Secondary outcome measures included harmful use of alcohol, which was measured using the Alcohol Use Disorders Identification Test (AUDIT), a 10-item scale designed to measure alcohol consumption and identify risks for alcohol abuse and dependence (Cronbach alpha = 0.82) \[[@CR25]\]. Problem drinking was assessed as a score of ≥ 8 on the AUDIT. Perpetration of non-partner rape was measured using an adapted version of the questionnaire from the South African Medical Research Council's Study on Men's Health and Relationships \[[@CR23], [@CR24]\].

Gender attitudes were measured using the Gender Equitable Men's Scale \[[@CR26]\] and the Gender Norms scale on whether a man perceives that his community holds those beliefs \[[@CR27]\] (Cronbach alpha = 0.85). Male controlling behaviour was measured using an adaptation of the Sexual Relationship Power and Control Scale (Cronbach alpha = 0.86) \[[@CR28]\].

Parenting was included as a secondary outcome as the precursor to the CHANGE intervention, 'One Man Can', had found positive benefits on men's parenting beliefs and practices \[[@CR17]\]. Parenting was measured by the Parent-Child Conflict Tactics Scale, a series of items about parental psychological abuse and physical discipline of children \[[@CR29]\]. The Cronbach alpha was 0.72 indicating adequate internal consistency. Transactional sex was measured using five items about transactional sex among casual partners \[[@CR27]\].

Social cohesion was assessed using a measure from the Stepping Stones questionnaire (Cronbach alpha = 0.80) \[[@CR30]\]. Depression was measured using the 20-item Center for Epidemiological Studies Depression (CES-D), a brief, validated screener based on the nine diagnostic criteria for DSM-IV depressive disorders (Cronbach alpha = 0.89) \[[@CR31]\]. A score of 16 or higher on the CES-D denoted symptoms consistent with probable depression.

Covariates {#Sec8}
----------

Partnership characteristics included basic demographics about sexual partners and sexual behaviour from the Stepping Stones questionnaire \[[@CR30]\]. Socioeconomic status was assessed using items from the United Nations Multi-country Study on Men and Violence in Asia and the Pacific around education, marital status, household size and monthly income. Food security was measured using the Household Hunger Scale, a three-item measure developed by the Food and Nutrition Technical Assistance (FANTA) project \[[@CR32]\]. Exposure to the intervention before baseline and in both intervention and control communities was measured through a series of questions that ask about awareness of Sonke Gender Justice, participation in workshops and other activities.

Sample size {#Sec9}
-----------

Based on a previous household survey of prevalence of men's perpetration of IPV, we estimated that 12% of men would use physical or sexual violence towards a partner in the past 12 months \[[@CR27]\]. We estimated the sample size based on a reduction if IPV to 7%. We carried out sample size calculations based on Moulton and Hayes (2009) for nine clusters per arm with a coefficient of variation (k) of 30%. The power calculation to detect the difference was based on approximately 150 participants per cluster in 18 clusters.

Statistical analysis {#Sec10}
--------------------

All men with a recorded primary outcome at baseline (e.g. IPV) were included in the intention to treat analysis, regardless of whether they moved out of the area or moved to another cluster within the area. Men were included in the intention to treat (ITT) analysis whether they reported being aware of participating in the intervention or not. Since the number of clusters was small (n = 18) all analyses were done at the cluster level based on the Hayes and Moulton (2009) approach to analysing Cluster Randomised Controlled Trials (CRT) \[[@CR33]\]. We compared the proportion of men perpetrating IPV in the nine intervention clusters compared to the nine control clusters at endpoint while adjusting for baseline levels of IPV and sociodemographic characteristics: age; educational attainment; number of children; and relationship status \[[@CR33]\]. The difference between the intervention and control at the endpoint was reported. The difference in the mean proportions at the endpoint was compared using a t-test and the *p* value is reported. We used inverse probability weighting to adjust for missingness. In our sensitivity analysis using inverse probability weighting at the cluster level, we found a 0.03-point difference (95% CI: − 0.13 to 0.19; *p* = 0.69).

To analyse subgroup differences between men, latent class analysis (LCA) was used, as it is postulated that underlying latent subgroups can be identified by the probability of men having engaged in a range of behaviours indicated by a set of variables. LCA is a finite mixture model for categorical variables and has been used to define classes in research in South Africa with a similar population of men and in research from Asia/Pacific \[[@CR2]\]. The theoretical underpinning for the class definition is that these variables are indicators for different masculine positions, as justified in Jewkes and Morrell \[[@CR2]\]. The six variables that were considered to define the latent subgroups, or latent classes of men, were IPV perpetration in the last 12 months (emotional, economic, physical and sexual), ever having been a gang member, having fought with a weapon/had an illegal gun in the past 12 months, rape of a non-partner in the past 12 months, drug use in past 12 months, transactional sex with a casual partner in the past 12 months, sex with a sex worker and having had three or more sexual partners in the past 12 months. These variables were measured at baseline. The optimal number of classes was identified using several measures of fit to determine the best model, as well as what is the most 'interpretable' number of classes. The optimal number of classes was identified using several measures of fit to determine the best model, as well as what is the most 'interpretable' number of classes. The overall measures of fit that were used were the log-likelihood (LL), likelihood ratio chi-squared statistic (L^2^), Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), adjusted BIC (aBIC) and entropy. A key assumption of LCA is that there is local independence in the variables conditional on the latent class, so to test whether this assumption has been violated, the bivariate residual Pearson chi-squared statistic was used. This statistic measures the extent to which the observed association between two variables is reproduced by a model. The latent classes that were identified were used to examine differential treatment effects within each class, by fitting logistic regression models at the individual level for each of the three classes of men. The analyses were adjusted for baseline level of the IPV exposure, number of children, age, educational attainment and relationship status, and accounted for the clustered nature of the data.

Results {#Sec11}
=======

We followed up 1508 men at 24 months (63%). Figure [4](#Fig4){ref-type="fig"} shows that no clusters were lost over the study period and a similar proportion of men were followed up in the intervention and control clusters. The number of men followed up per cluster was in the range of 65--102. The proportion of men followed up in the intervention clusters was 63.1% and in the control clusters was 60.0%. Nineteen men had died over the period of the study (none due to the study) while 17 had been arrested. The main reason for men not being traceable at the endpoint was that they had moved away and were no longer reachable through any of the contacts that they had provided at baseline. Fig. 4*Flow diagram* showing baseline recruitment, allocation (2016) and endpoint retention (2018)

After 18 months, intervention activities had reached 14,878 women and men. Based on rapid household counts in each cluster, we estimated that the proportion of men in each of the nine intervention neighbourhoods reached at least once through an intervention activity was in the range of 30%--70%. The proportion reached by the more intensive 2-day workshops was lower, in the range of 6%--33% \[[@CR21]\].

Table [1](#Tab1){ref-type="table"} shows the participants' characteristics at baseline. The mean age of participants was 27.3 years in the intervention clusters and 27.8 years in the control clusters, the same proportion (39.2%) had completed their high school education successfully (received a matric), the majority of participants were partnered with 38.3% living with their partner in intervention clusters and 40.1% in control clusters, while 46.7% in intervention clusters and 42.0% in control clusters lived apart. The majority of participants were migrants, with 11.4% being cross-border migrants and 69.5% internal migrants from other provinces in the country in the intervention clusters, while in the control clusters 14.5% were cross-border migrants and 67.0% were from other provinces in the country. More than one-third (36.5%) of participants in the intervention and 37.5% in the control neighbourhoods were unemployed and a similar proportion (41.6% vs 41.3%) lived in informal housing and 55.9% in the intervention and 53.9% in the control communities reported food insecurity. At baseline, 40.8% of men in the intervention and 43.4% in the control neighbourhoods reported using physical IPV in their lifetime, while 43.5% in the intervention and 43.3% in the control clusters had used sexual IPV. There were no statistically significant differences between the intervention and control clusters in primary or secondary outcomes. Table 1Descriptive data on cohort at baseline by intervention and control armsInterventionControlCharacteristics and behaviours at baselineMean ± SD or n (%)Mean ± SD or n (%)*P* valueAge (years) (n = 2406)27.3 ± 5.627.8 ± 5.70.04High school education451 (38.2)457 (38.2%)0.98Relationship status -Partnered, living together453 (38.3)479 (40.1) -Partnered, living apart553 (46.7)502 (42.0)0.04 -Single178 (15.0)213 (17.8)Cross-border migrant136 (11.4)174 (14.5)0.03Internal migrant730 (69.5)689 (67.0)0.22Lived in informal housing494 (41.6)498 (41.3)0.86Unemployed423 (35.5)450 (37.5)0.29Household hunger663 (55.9)647 (53.9)0.32Physical abuse465 (39.5)487 (40.0)0.51Sexual abuse372 (31.7)381 (32.0)0.90Severe IPV376 (32.9)393 (33.8)0.64Non-partner rape409 (34.3)402 (34.3)0.99Possible depression543 (43.9)500 (41.1)0.17Harsh parenting321 (59.0)315 (56.6)0.41Harmful alcohol use594 (50.2)585 (49.8)0.87*IPV* interpersonal violence, *SD* standard deviation

We compared the characteristics of those retained over the 24 months of follow-up and those lost to follow-up (Table [2](#Tab2){ref-type="table"}). Participants who were lost to follow-up were less likely to have completed high school and were more likely to be single (not in a relationship), a cross-border migrant and live in informal housing. Although use of physical IPV at baseline was similar, men who were lost to follow-up were more likely to report use of sexual IPV (*p* = 0.02) during the past year, as well as using IPV against a partner multiple times (*p* = 0.004). Table 2Descriptive data on participants lost to follow-up over 24 monthsRetained over 24 monthsLost to follow-up*P* valueSociodemographics at baselineMean ± SD or n (%)Mean ± SD or n (%)Age (years) (n = 2406)27.4 ± 5.727.7 ± 5.60.20High school education557 (39.9)331 (35.6%)0.04Relationship status Partnered, living together559 (38.7)373 (40.0) Partnered, living apart685 (47.4)370 (39.7)\< 0.001 Single201 (13.9)190 (20.4)Cross-border migrant155 (10.7)155 (16.5)\< 0.001Internal migrant730 (69.5)689 (67.0)Lived in informal housing577 (39.7)415 (44.1)0.04Unemployed540 (37.2)333 (35.4)0.36Household hunger795 (54.9)515 (54.8)0.94Use of physical IPV in past year558 (38.8)394 (42.4)0.08Use of sexual IPV in past year432 (30.0)321 (34.7)0.02Severe IPV in past year434 (31.1)335 (36.9)0.004*IPV* interpersonal violence, *SD* standard deviation

We compared the cluster-level adjusted proportions of men using IPV in the past 12 months against a female partner in the intervention and control communities. Overall, we saw a reduction in men's reports of past 12 months IPV perpetration from baseline (Table [1](#Tab1){ref-type="table"}) to endpoint (Table [3](#Tab3){ref-type="table"}) across all clusters. There were no statistically significant differences between the intervention and control communities on any of the three primary outcomes at the endpoint: perpetration of physical abuse against a partner; perpetration of sexual abuse against a partner; or perpetration of severe abuse against a partner (Table [3](#Tab3){ref-type="table"}). Difference in the cluster-level proportion of physical IPV perpetration was 0.002 (95% CI: − 0.07 to 0.08). Similarly, differences between arms for sexual IPV was 0.01 (95% CI: − 0.04 to 0.06). While severe IPV followed a similar pattern (Diff = 0.01; 95% CI: − 0.05 to 0.07). Table 3Primary outcomes, differences in the cluster-level proportion of men using IPV against a female partner between the intervention and control arms at endpointEndpoint\
n (%)Endpoint -- cluster-level proportions^a^\
n (%)Difference in proportion at endpoint\
(95% CI)*P* valueInterventionControlInterventionControlPhysical abuse134 (17.54)140 (18.97)9 (27.68)9 (27.89)0.002(−0.07 to 0.08)0.95Sexual abuse115 (15.01)122 (16.53)9 (17.28)9 (18.63)0.01(− 0.04 to 0.06)0.58Severe IPV134 (17.54)140 (18.97)9 (20.46)9 (21.41)0.01(−0.05 to 0.07)0.74^a^Cluster level proportions which aggregated individual-level data at endpoint adjusted for baseline levels of IPV and sociodemographic characteristics*CI* confidence interval, *IPV* interpersonal violence

Table [4](#Tab4){ref-type="table"} shows the findings for the secondary outcomes. Again, there were no significant differences between the intervention and control communities on any of the secondary outcomes at the endpoint including: non-partner rape; use of transactional sex; depression symptoms; harmful use of alcohol; sexual power relations; gender attitudes; parenting; or social cohesion. We found that harmful use of alcohol as measured by the audit (with a cut point of 8) showed that men in the control communities reported lower levels compared to the intervention communities at the endpoint. Table 4Differences in the residuals of secondary outcomes between the intervention and control arms at endpoint controlling for baseline prevalence and sociodemographic characteristicsBaselineEndpointDifferences in residuals at endpoint (95% CI)*P* valueInterventionControlInterventionControlNon-partner rape (n (%))402 (34.33)409 (34.34)190 (27.86)201 (30.04)−0.001(−0.13 to 0.13)0.98Transactional sex (n (%))529 (49.03)515 (47.60)298 (42.69)282 (40.93)−0.05(− 0.19 to 0.09)0.47AUDIT (mean ± SD)8.53 ± 6.438.62 ± 6.587.80 ± 6.407.73 ± 6.66−0.06(−0.16 to 0.04)0.23Problematic alcohol use (AUDIT 8) (n (%))528 (57.83)526 (57.36)421 (55.39)380 (52.13)−0.09(− 0.16 to 0.01)0.02CES-D (mean ± SD)16.53 ± 8.2617.15 ± 8.4216.54 ± 8.3416.93 ± 9.30−0.04(−0.11 to 0.02)0.18Possible depression CES-D 16 (n (%))500 (41.12)543 (43.86)345 (28.37)326 (26.33)−0.11(− 0.28 to 0.07)0.22GEMS (mean ± SD)22.87 ± 6.6023.16 ± 6.0622.81 ± 6.2322.05 ± 6.35−0.05(−0.12 to 0.03)0.19SRPS (mean ± SD)19.70 ± 5.5419.92 ± 5.1619.38 ± 5.0219.43 ± 5.32−0.03(− 0.13 to 0.07)0.59Parenting (parent--child conflict tactics scale) (n (%))315 (56.55)321 (59.01)230 (56.79)245 (58.47)0.06(−0.13 to 0.25)0.53Social cohesion (mean ± SD)14.07 ± 3.1114.43 ± 2.8814.80 ± 3.1614.85 ± 3.11−0.06(− 0.14 to 0.02)0.13*AUDIT* Alcohol Use Disorders Identification Test, *CES-D* Center for Epidemiological Studies Depression, *CI* confidence interval, *GEMS* Gender-Equitable Men Scale, *SD* standard deviation, *SRPS* Sexual Relationship Power Scale

A sub-analysis, using latent class analysis, explored whether the Sonke CHANGE intervention was more or less effective for subgroups of men.

Figure [4](#Fig4){ref-type="fig"} shows the three distinct groups of men. Class 1 men displayed anti-social tendencies and used high levels of violence against partners and non-partners and engaged in risky sexual behaviours. Class 2 men used less violence against partners and non-partners but still engaged in high levels of risky sexual behaviours. Class 3 men used much less violence against partners and non-partners. The three-class model was chosen based on the measures of fit described in [Supplementary material](#MOESM1){ref-type="media"}. Table [5](#Tab5){ref-type="table"} shows that Class 3 men living in intervention clusters, and potentially being exposed to the CHANGE intervention, had reduced their use of sexual violence against partners and had reduced use of severe IPV, although these differences did not reach statistical significance. However, men in Class 1 increased use of sexual IPV and severe IPV after the intervention had been implemented; again, these differences did not reach statistical significance. Table 5Differential treatment effects across latent subgroupsOdds ratioSE95% CI*P*(z)Physical abuse*Class 1*1.030.430.462.320.94*Class 2*1.780.830.714.440.22*Class 3*0.860.330.401.820.68Sexual abuse*Class 1*1.270.400.692.370.44*Class 2*2.001.190.626.440.25*Class 3*0.900.470.322.500.84Severe IPV*Class 1*1.130.350.622.080.69*Class 2*1.550.780.584.150.38*Class 3*0.810.350.351.880.63*CI* confidence interval, *IPV* interpersonal violence, *SE* standard error

Discussion {#Sec12}
==========

We conducted a cluster randomised controlled trial to determine the effectiveness of the Sonke CHANGE intervention to prevent men's use of sexual and or physical violence against an intimate partner and reduce the severe IPV perpetration by men living in a peri-urban South African settlement over 2 years of follow-up. We found that the intervention did not significantly affect any of the primary or secondary outcomes. There was no effect on men's past year use of physical or sexual IPV or a reduction in severe IPV. There were also no differences in perpetration of non-partner rape perpetration, gender attitudes, use of transactional sex, parenting or social cohesion between intervention and control communities. Harmful use of alcohol may have worsened in the intervention communities over the 2 years of follow-up, although this was not statistically significant. The findings of the evaluation therefore did not support the core of the theory of change, that an intervention with multiple community mobilisation activities aimed at social norms change, could gain enough traction in a poor peri-urban community to catalyse changes in gender attitudes and social norms in order to reduced perpetration of IPV.

A sub-analysis using classes derived through LCA suggested that the CHANGE intervention may have had more impact reducing sexual and severe IPV among men who were least violent at baseline, as all the three primary outcomes' had odds ratios that were \< 1.00 for men in the least violent class. By contrast, odds ratios were all elevated for men in the most violent class, notwithstanding the overlapping confidence intervals. Thus, the intervention may have led to increased sexual violence among men who displayed anti-social and other aggressive and exploitative behaviour at baseline; alternatively, the intervention or research may have provoked these men to disclose more sexual violence. We cannot rule out the possibility of over-reporting by this subgroup of men, or under-reporting by less violent men; however, the very high levels of violence reported were similar to those found in a trial conducted in a similar settlement in eThekwini, South Africa \[[@CR4]\].

Although many of the community outreach activities took place as planned, there were shortcomings, particularly in mobilising the community as was observed through the limited number of CATs active in any month (n = 18) and the very limited roll out of the advocacy campaign \[[@CR34]\]. Our monitoring and evaluation data show that the target of reaching 60% of eligible men in each of the intervention clusters was achieved in some clusters but it is unclear whether the 40% target of reaching the same men more than once was met. Most community members were reached through door-to-door discussions which might be with one person or a small gathering of people and could be short, 20 min or less, or slightly longer, up to 1 h, and focused on sharing information about rights and gender equality with a view to recruiting participants for a workshop. A smaller proportion of men were reached through the more intensive 2-day workshops which used participatory learning approaches to explore and reflect upon gender-inequitable attitudes. There were a series of six workshops addressing different topics and few men attended multiple 2-day workshops, progressing through the full 72 h CHANGE workshop curriculum \[[@CR34]\]. Many contextual factors contributed to the limited attendance of the full workshops series and also prevented men from attending for the full 2 days, such as seeking employment. In addition, the planned advocacy activities, which aimed to hold local government to account, were not fully realised.

A very recent evaluation of the Sonke community mobilisation intervention, another adapted version of 'One Man Can', conducted in a rural part of South Africa, reported a significant increase in men's gender equitable attitudes, unlike in our study. They too found no significant differences in men's use of IPV between the intervention and control communities \[[@CR19]\]. When comparing how the intervention was delivered in the two settings, we noted that there were a few differences in the activities delivered. For example, digital stories and street soccer were not implemented in the peri-urban setting due to contextual factors such as limitations in recreational spaces and higher levels of crime. The number of community action teams that were recruited and active in the rural setting vastly exceeded the numbers in our study setting. The reasons for this could include greater social cohesion, less in and out migration of community members and involvement in different livelihood strategies.

We were not able to collect data from women in the communities. We therefore have no way of assessing if they perceived their safety changed and violence reduced due to the intervention. As noted earlier, in Uganda, community-based interventions that used activism and mobilisation to change gender attitudes and social norms resulted in reductions in women's experiences of IPV \[[@CR15], [@CR35]\]. However, men's reported attitudes and behaviours around perpetration of physical and sexual IPV have been much harder to change. We do not know if there was a tangible benefit for women due to the intervention that our research strategy has been unable to detect.

Overall, reports of men's use of IPV and non-partner rape in the peri-urban setting were higher than levels reported in other studies. Wagman and colleagues reported levels of perpetration of sexual and physical IPV at 3%--9% at any time period compared to 15.8%--40.2% in our study \[[@CR15]\]. The very high levels of violence perpetration found at the baseline speak to the context in which the intervention was delivered. The peri-urban setting is characterised by poorer infrastructure, where many people live in informal housing, and there are limitations in service delivery. There is substantial in and out migration which negatively affects social cohesion and there are high levels of crime and all forms of violence. A different kind of intervention may be warranted in this setting, such as the Stepping Stones Creating Futures intervention, which was conducted in the per-urban setting in eThekwini. The intervention, conducted in small groups over a period of time, focused on livelihoods as well as participatory learning approaches, including critical reflection, role play and drama to build more gender-equitable relationships with better communication between partners \[[@CR36], [@CR37]\].

The sub-analysis using LCA suggested that the intervention may have had an effect in the hypothesised direction among men who used less IPV and non-partner sexual violence. Less violent men may be more open to messages that related to gender equality and rights as they may experience greater levels of ambivalence about their behaviours. Greater ambivalence in gender role ideology can mediate men's use of IPV \[[@CR38]\]. By contrast, since the intervention seeks to change men's attitudes and beliefs about gender equality in order to bring about a change in gendered social norms, it is therefore unsurprising that the most violent, anti-social and hypermasculine men who have entrenched gender role ideologies, enacted through sexual behaviours such as having multiple partners as well as controlling their sexual partners, are less susceptible to change through this kind of intervention. Literature suggests that men who adhere more rigidly to traditional masculinity that endorses dominance are more likely to have gender inequitable attitudes and beliefs and more likely to use IPV and believe that it is justified \[[@CR38]--[@CR41]\].

The results of the CRT needs to be interpreted in the light of several limitations. The number of clusters was limited to 18 due to the geographic size and the nature of the peri-urban setting where the CRT was conducted. Contamination where participants living in control clusters attended some of the activities in intervention clusters could have occurred. Efforts were made to avoid this from occurring, but it was difficult to prevent entirely. The proportion of participants followed up is acceptable especially given the nature of the trial and the context, yet it is possible that the loss to follow-up may have affected the results, especially as those who could not be traced reported higher levels of sexual and sever IPV at baseline. We have very little information about men who were lost to follow-up and they could have left the community for positive reasons having benefitted from the intervention. It is possible that there were measurement errors in the primary study outcomes: baseline reporting of IPV in the past 12 months may have been overreported if some men gave lifetime and not the past 12 month reports of their use of IPV, which may have been corrected at endpoint; alternatively baseline reports of past 12 month perpetration of IPV may have been accurate and men may have later concealed some perpetration after reflection that it was socially undesirable. These findings are limited to the largely informal peri-urban setting where the study was conducted.

The intensity of implementation in each intervention cluster varied. There were differences in the number of workshops that were held. In addition, the number of CATs recruited were not evenly distributed across all intervention clusters. These shortcomings could have affected the extent to which communities were mobilised within each cluster. Further analysis to investigate the effectiveness of the intervention that draws on the levels of exposure to the intervention should be carried out.

For the sub-analysis using LCA, the analysis was underpowered as the study was not powered to detect significant differences between subgroups of men. Two years of follow-up and 18 months of intervention delivery may not have been long enough to see effect in this peri-urban community. Women were not interviewed and followed up in this study, which means that we have no idea whether the intervention benefitted the considerable numbers of women who participated in the activities.

Conclusion {#Sec13}
==========

The Sonke CHANGE intervention, when implemented in a peri-urban settlement in Johannesburg, had a limited effect in reducing IPV perpetrated by male residents. Further analysis showed the Sonke CHANGE intervention may have had more impact on less violent men, but exposure to the intervention may have resulted in resistance among most violent men. Poverty, crime and high levels of exposure to violence by residents suggested important modifications would be needed for successful IPV prevention in this context. Future research could consider the impact of therapeutic interventions or sustained, more intensive efforts with highly violent men in settings that are characterised by high rates of poverty and mental health challenges.
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